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1.16. Timing-in a hypothetical SDRAM design. 
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CONTENT ADDRESSABLE MEMORIES (CAMS) 
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concepts of the heretofore discussed memory cells, the dynamic 3T and 4T 
(Figure 2.50), static 5T and 6T (Figure 2.51) memory cells, and dynamic 
6T and static 9T shift-register cells (Figure 2.52) can most likely be put to 
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Sense Amplifiers 





Figure 3.10. Differential ser 
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together they 








3. 3 .6.2.) at the time t=t„. After t=t 0 both potentials v,(t) and v 2 (t) of nodes 
0 and @ fall simultaneously toward V K through the dynamic drain-source 
resistances r dl , r^ and of devices MN1, MN2 and MN3 and, con- 







Figure 3.28. Large signal model. 




: t» of + L can be longer 
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Figure 3.48. Simple positive feedback current sense amplifier. (Source: [327].) 

transforms the nonfeedback inpufimpedance Z,(A)*l/g., to the feedback- 
input impedance Z-, 



Z I= _L ( 1_A). 








l+Kg.R l+ |t 

A partial differentiation of v B by v c gives the bitline voltage change Av B as 
a function of the generator voltage change Av c ; 

AV,= '^7 AVc “l+Kg„R l . AV * ' 

Similarly, the partial differentiation of v, by the output current i 0 provides 
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Memory Constituent Subcircuits 





sll (Figure 4.12). 
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temperature dependency of V, to less than 200 ppm/’C. 




ability for temperature 







High current ratio Ir/I ro can be obtained without high gain factor ratio 
P, by using a modified Widlar current source (Figure 4.37). In this circuit, 






(Figure 4.39). 





rnd parallel (b) configurations. 
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Figure 4.67. Primitiv 
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Reliability and Yield Improvement 

Reliability greatly effects the application area, environments, and 
costs, while yield strongly influences the manufacturing costs of 







Time [Arbitrary Units] 
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decoder SER,^ ■ 




regarded in the chip total SER 





distributions respectively, t 



r i types of defects the yield [528] i 
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where Y 0 is the yield after gross failures, \ is the expected number of 
defects, and a* is the clustering coefficient. In large chips the distinction of 
intrawafer clustering coefficient a, from interwafer clustering coefficient 

defects X w , fault distribution function for X w -s wafer-to-wafer variations 
$M, fault density q, fault distribution on a single wafer P(X*,q) and total 
number ^of circuits N; a fonnula [529] which reasonably estimates 



Here, by P and g w are Poisson and gamma distributions, but other distribution 
functions may also provide results which approach the experientially acquired 
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Redundant Elements [No.] 
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ble NAND-decoder. 






The rather large area requirements for the circuits of electrically 
irogrammable fuses or antifuses may conveniently be accommodated if the 








1 decoder (b) for single parity check code. 






Figure 5.53. Table look-up decoding schema. 

A variety of encoding and decoding techniques, which eu-e applicable to 

cyclic Hamming codes. The most widely exploited property of a cyclic code 
is that the shifting of a code word cyclically produces another code word. 
Every code word in an (njt) code is associated with a polynomial of degree 
n-1 or less, and no polynomial of degree greater or equal n corresponds to a 
code word. If a polynomial g(x) of degree n-k divides x"+l, then the set of 
polynomials which are divisible by g(x) forms a cyclic^(n,k) code A large 
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Radiation Effects and Circuit Hardening 





) ^ (Vdd - V ss )R|/(R,+R 2 -+t iM ) - 1 




CMOS Memory Circuits 







i Effects and Circuit Hardening 






Backgate Bias [v] 







Sections 3.5.4 and 6.2.2) and positive feedback currenUe.g, Sections 
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